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$\mathfrak{U}$ Hilbert $K$ $C$
$T\in B(H)$ ,
$d(T, \mathfrak{U})\leq C\sup\{\Vert P_{\alpha n}^{\perp}TP_{\mathfrak{B}\ddagger}\Vert:\mathfrak{M}\in Lat\mathfrak{U}\}$ ,
$d(T, \mathfrak{U})$ $T$ $\mathfrak{U}$ $Lat\mathfrak{U}$ $K$ $\mathfrak{U}$-
$C$ von Neumann
$hyp$erreflexivity
1 $T$ $H^{\infty}$ Toeplitz
$\mathcal{T}(H^{\infty})$ Davidson [3] $M$ von Neumann
$M\otimes \mathcal{T}(H^{\infty})$ Rosenoer [13] hyperreflexive
Toeplitz
2 Toeplitz .
1 $\mathbb{T}$ $H^{\infty}$ von Neu-
mann Toeplitz
$M$ $\sigma$- von Neumann $L^{2}(M)$ Haagerup [5]
$L^{2}$- $x\in M$ $L^{2}(M)$ $I_{x}$ $r_{x}$
$l_{x}k=xk$ , $r_{x}k=kx$ , $\forall x\in M$ , $\forall k\in L^{2}(M)$ ,
$l(M)=\{l_{x} : x\in M\}$ $r(M)=\{r_{x} : x\in M\}$
$\alpha$ $M$ $*-$ $J$ $Jk=k^{*},$ $\forall k\in L^{2}(M)$
$L^{2}(M)_{+}$ $L^{2}(M)$ $\{l(M), L^{2}(M), J, L^{2}(M)_{+}\}$
$L^{2}(M)$ $u$
(Haagerup [4])





Hilbert $L^{2}$ $L^{2}=\{f : \mathbb{Z}arrow L^{2}(M)|\sum_{n\in Z}\Vert f(n)\Vert_{2}^{2}<\infty\}$
$l^{2}(Z)\otimes L^{2}(M)$ $x\in M$ $L^{2}$ $L_{x},$ $R_{x},$ $L_{6}$ $R_{5}$
$(L_{x}f)(n)$ $=$ $l_{x}f(n)$ , $(R_{x}f)(n)=r_{\alpha^{n}(x)}f(n)$ ,
$(L_{5}f)(n)$ $=uf(n-1)$ , $(R_{5}f)(n)=f(n-1)$ .
$L(M)\cdot=\{L_{x} : x\in M\},$ $R(M)=\{R_{x} : x\in M^{\cdot}\}$ $C=\{L(M), L_{5}\},$ $\Re=$
$\{R(M), R_{6}\}$ $C’=\Re,$ $\Re’=\prime C$ $c_{+}(\Re_{+})$ $L(M)$
$L_{\delta}$ ($R(M)$ $R_{\delta}$ ) $\mathcal{L}(\Re)$ \mbox{\boldmath $\sigma$}-
( )
Toeplitz Hilbert IHI2 $\mathbb{H}^{2}=\{f\in$
$L^{2}$ : $f(n)=0,$ $n<0$} $n\in \mathbb{Z}$ $P_{n}$ $L^{2}$ $R_{\delta}^{n}\mathbb{H}^{2}$
$L^{2}$ $\mathbb{H}^{2}$ $A$ $\mathbb{H}^{2}$ $T_{A}$
$T_{A}f=P_{0}(Af),$ $\forall f\in \mathbb{H}^{2}$ $T_{A}$ Toeplitz
$A$ $T_{A}$ Toeplitz $\vee$
$H^{2}(\mathbb{T})$ Toeplitz ([12])
(1) $C\ni Aarrow T_{A}$ *
(2)$B\in L+\cup\Re_{+}$ $A^{*}\in g_{+}\cup\Re_{+}$
$T_{A}T_{B}$ Toeplitz TAB
$T(-C)=\{T_{A} :A\in lC\},$ $T(lg_{+})=\{T_{A} :A\in \mathcal{L}+\}$
3. .
$\vee$ $\vee$ $\mathcal{B}$ 1
C*- $C$ 1 $B$ C* $\mathcal{B}$ $C$ $\Phi$
$\Phi(1)=1,$ $\Phi(BC)=\Phi(B)C,$ $\forall B\in \mathcal{B},$ $\forall C\in C$
$N$ Hilbert $K$ ($B(K)$ $N$ ) von
Neumann $T\in B(K)$
$d(T, N) \leq 4\sup\{\Vert P_{\mathfrak{M}}^{\perp}TP_{\mathfrak{M}}|| : \mathfrak{M}\in LatN\}$ ,
$\vee$ (Kraus and Larson [7]) $C$
$T(,C),$ $T(,C_{+})$ $B(L^{2})$ $\mathcal{L}$
$R(M)’(\subset B(L^{2}))$ Arveson
1. $R(M)’$ $\mathcal{L}$ $\Phi$
94
(i) $\Phi(P_{n})=1$ , $n\in Z$ ,
(ii) $\Phi(R(M)’\cap alg\{P_{n} :n\in Z\})\subset \mathcal{L}+$ ’
(iii) $A\in R(M)’$ $\Phi(A)\in\overline{co}*\{R_{\delta}^{*n}AR_{\delta}^{n} :n\in N\}$ .
$alg\{P_{n} : n\in \mathbb{Z}\}=\{A\in B(L^{2}) : AP_{n}=P_{n}AP_{n}, \forall n\in Z\}$
lower triangular operator nest $\Phi$ $\Lambda$ $N$
Banach $A\in R(M)’$
$(\Phi(A)f, g)_{L^{2}}=\Lambda(\{(R_{\delta}^{*n}AR_{\delta}^{n}f, g)_{L^{2}}\}_{n\in Z})$ ,
$T(L),$ $T(,C_{+})$
$\mathbb{H}^{2}$ $R_{0}(M)=\{T_{R_{x}} : x\in M\}$
$R_{0}(M)’\cong P_{0}R(M)P_{0}$ $T(L)$ $R_{0}(M)’$
$A\in R_{0}(M)’$
$\pi(A)=P_{0}\Phi(AP_{0})|_{\mathbb{H}^{2}}$ ,
2. $R_{0}(M)’$ $T(\mathcal{L})$ $\pi$
(i) $\pi(1)=.1$ , $\Vert\pi\Vert=1$ ,
(ii) $\pi(T_{B}A)=T_{B}\pi(A)$ , $\pi(AT_{B})=\pi(A)T_{B},$ $\forall A\in R_{0}(M)’,$ $\forall B\in,C$ ,
(iii) $\pi(R_{0}(M)’\cap alg\{P_{n}\}_{n=0}^{\infty})\subseteq\tau_{\epsilon_{+}}$ ,




$\mathfrak{M}$ $\mathbb{H}^{2}$ $\mathfrak{M}\in Lat\mathcal{L}_{+}$
$\mathfrak{M}\in LatT(,C_{+})$ $\mathbb{H}^{2}$ $\mathcal{L}_{+}$ -
$\mathbb{H}^{2}$ $T(,C_{+})(T(\Re_{+}))$
3. $A\in B(\mathbb{H}^{2})$
$d(A)$ $=$ $\inf\{\Vert A-T_{B}\Vert : B\in\epsilon_{+}\}$ ,
$\delta(A)$ $=$ $\sup\{\Vert AT_{B}-T_{B}A\Vert : B\in\Re_{+}, \Vert B\Vert=1\}$ ,
$\gamma(A)$ $=$ $\sup\{\Vert P_{9\mathfrak{n}}^{\perp}AP_{\mathfrak{M}}\Vert : \mathfrak{M}\in LatL_{+}\}$ .
95
4. $A\in B(\mathbb{H}^{2})$







(1) $A\in R_{0}(M)’\cap alg\{P_{n}\}_{n=0}^{\infty}$ $d(A)\leq\delta(A)$
(2) $A\in R_{0}(M)’$ $d(A)\leq\delta(A)+\gamma(A)$
(1) $A\in R_{0}(M)’\cap alg\{P_{n}\}_{n=0}^{\infty}$ 2(iii)
$\pi(A)\in T(,C_{+})$ $T_{R_{\delta}}$




(1) $A\in R_{0}(M)’\cap alg\{P_{n}\}_{n=0}^{\infty}$ $d(A)\leq 9\gamma(A)$
(2) $A\in R_{0}(M)’$ $d(A)\leq 19\gamma(A)$
$R_{0}(M)’$ $T(,C_{+})$
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8. (1) $A\in R_{0}(M)’\cup alg\{P_{n}\}_{n=0}^{\infty}$
$\gamma(A)\leq d(A)\leq\delta(A)\leq 2d(A)\leq 18\gamma(A)$ ,
(2) $A\in R_{0}(M)’$
$\delta(A)\leq 2d(A),$ $\gamma(A)\leq d(A)\leq 19\gamma(A)$ ,
$\mathbb{H}^{2}$ $T(,C_{+})$ $T(g_{+})$ hy-
perreflexivity
9. $\mathcal{A},$ $\mathcal{B}$ $\mathcal{B}\subset \mathcal{A}$ $\mathcal{A}$ $C_{1}$ hyper-
reflexive $C_{2}$ $A\in \mathcal{A}$
$d(A, \mathcal{B})\leq C_{2}\sup\{\Vert P_{\mathfrak{M}}^{\perp}AP_{\mathfrak{M}}\Vert : \mathfrak{M}\in Lat\mathcal{B}\}$,
$\mathcal{B}$ $C_{1}+C_{2}+C_{1}C_{2}$ hyperreflexive
$M$ $R_{0}(M)’$
$\mathcal{A}=R_{0}(M)’,$ $\mathcal{B}=T(\mathcal{L}_{+})$ $C_{1}$ =4 8(2) $C_{2}=19$
10. $M$ $A\in B(\mathbb{H}^{2})$
$d(A)\leq 99\gamma(A)$ ,
\ Toeplitz $T(\mathcal{L}_{+})$ 99 hyperreflexive
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